v" -the rectangular components of r, 2' and f " respectively in the geocentric equatorial coordinate system.
Re -the equatorial radius of the earth 
INTRODUCTION
The usual analytical treatment of the secular and long period effects of the sun and moon upon a close earth satellite is based on a trigonometric expansion of the disturbing function with the angular equatorial elements of the moon as arguments (Kozai, 1959) , (Musen, et. al., 1961) , (Kaula, 1962) , (Murphy and Felsentreger, 1966) . While simple in form, the analytic integration of the perturbation equations resulting from this type of expansion is difficult because of nonlinearity in the elements of the series. In particular, the equatorial node of the lunar orbit oscillates between two limits.
The expansion presented in this paper, following Musen and Estes (1971) , represents the disturbing function as a sum of products of two harmonic func-. tions, one depending on the position of the satellite and the other on the position of the moon (sun) as given by the Hill-Brown lunar theory (Newcomb's solar theory) instead of osculating elements which are not known precisely (Musen and Felsentreger, 1972) . The harmonic functions depending on the lunar and solar positions are represented as trigonometric series with the ecliptic elements X, it', F, D, and F of the lunar theory which are very nearly linear with respect to time. The expansion of perturbations is then in the form of trigonometric series with the ecliptic lunar elements and the equatorial elements w and Q of the satellite so that the analytic integration is simpler and will be valid for a longer time span.
As with other analytic theories of lunar and solar perturbations based on the development of the disturbing function into a trigonometric series, oblateness produces resonances at some critical inclination angles such as 46.40, Then P 2 (cos y') 1 (3 cos2 ' -1)
P3 (cs y') =-cos y' (5 cos 2 y' -3) 2 5 r3 a33 = a 5 (:
The solar disturbing function is of the same form with all primes replaced by double primes.
In the equatorial elements of the satellite, (1d)2dg =2 1 +3 e2 = sin I S220 = in C22 + cos Q S22
and that due to the P 3 term The satellite elements appearing in these equations and those which follow now designate mean instead of osculating elements. 
The coordinates of the sun are obtained in similar fashion from Newcomb's theory which expresses the ecliptic longitude and latitude and the common logarithm of r"/a" by sums of periodic terms with the same ecliptic elements as the lunar theory. From the relation r" = en rwe have
where Mois the logarithmic modulus,
The series manipulations involved in the above calculations were performed by electronic computer with programs developed by Estes (1971) for expanding the earth's tidal potential.
THE MAIN PROBLEM
The secular and long period perturbations in the orbital elements are given by the variation equations (1'-5 cos2 i) + Tables I-III display the principal terms of the lunar longitude, latitude and (a'/r') as given by Brown's theory. For the purpose of this paper, the lunar and solar terms in longitude, latitude and parallax whose coefficients are less than 5 x 10-6 radians in magnitude are omitted. In addition all planetary terms and cosine terms in 8 k and , are omitted. The resulting accuracy of the functions depending on the position of the moon and sun is 1 x 10 -4 , with 231 terms in C 0 0 , 235 terms in C 1 0 , 255 terms inC ' ,11 terms in C"0 0 , 17 terms in 
4' 4
Coef. x 105 of rnaine Multiples of
Coef. 
Coef. x 105 of cosine 
Multiples of
Coef. 31
